Escherichia coli H+-ATPase: loss of the carboxyl terminal region of the gamma subunit causes defective assembly of the F1 portion.
Mutant genes for the gamma subunit of H+-translocating ATPase (H+-ATPase) were cloned from eight different strains of Escherichia coli isolated in this laboratory. Determination of their nucleotide sequences revealed that they are amber nonsense mutations: a Gln codon at position 15, 158, 227, 262, and 270, respectively, was replaced by a termination codon in these strains. As terminal Met is missing in the gamma subunit, these results indicate that these strains are capable of synthesizing fragments of gamma subunits of 13, 156, 225, 260, and 268 amino acid residues, respectively. Studies on the properties of membranes of these strains suggested the importance of the region between Gln 269 and the carboxyl terminus (residue 286) for forming a stable F1 complex with ATPase activity and the region between Gln 226 and Gln 261 for normal interaction of F1 with F0. The sequence from Gln 261 to Gln 269 also seemed to be important for stability of F1 assembly on the membranes. The high frequency of the nonsense mutations suggested that the number of essential residues is limited in this subunit. Comparison of the homologies of the amino acid sequences of the gamma subunits from four different sources confirmed this notion: 19% of amino acid residues are identically conserved in these four strains, and the conserved regions are the amino terminal and carboxyl terminal regions.